Summary. In basal conditions, progesterone concentrations were similar in the ovarian veins of the ovary +CL (3211 \ m=+-\ 526 ng/ml) and the ovary \p=n-\CL(3165 \ m=+-\ 554 ng/ml), but after blocking the blood flow between the ovary +CL and the uterus, the progesterone values in the vein draining the ovary \p=n-\CLdecreased to 1218 \m=+-\394 ng/ml (P < 0\m=.\01), When [3H]progesterone was injected in the ovary +CL, the radioactivity appeared earlier and more concentrated in the vein draining the ovary \p=n-\CL(30 sec, 0\m=.\53%of injected dose) than in the femoral vein (150 sec, 0\m=.\08%of injected dose). Removal of the ovary +CL was followed by a brief maintenance of peripheral progesterone within luteal-phase levels. The in-vitro progesterone production by a suspension of cells isolated from the corpus luteum was 47\m=.\5 \ m=+-\12\m=.\8 ng/ml/2 h,whereas luteal-like cells isolated from the ovary \p=n-\CL secreted 14\m=.\3\ m=+-\ 6\ m=. \ 0ng/ml/2 h (P < 0\m=.\01) into the medium. We therefore suggest that the symmetrical and high secretion rate of progesterone by the ovaries of the capuchin monkey indicates a between-ovary communication system, and that the luteal-like tissue of the ovary \p=n-\CL can produce relatively large amounts of progesterone.
Introduction
The ovarian cycle of New World monkeys is characterized by the secretion of high concentrations of steroids, in particular progestagens (Preslock et al, 1973; Wolf et al, 1977; Bonney et al, 1979) . In the capuchin monkey the circulating concentrations of progesterone are 2-12 times higher than those observed in Old World primates and human beings (Nagle et al, 1979) .
We have published data on the origin of circulating progesterone in the female capuchin which suggested that both ovaries should contribute with similar levels of steroid hormones (Nagle & Denari, 1983) in spite of the ovulation being unilateral (Nagle et al, 1980) . Nevertheless, it was observed that, during the luteal phase, the progesterone secreted by the non-ovulating ovary decreased after the removal of the ovary bearing the corpus luteum (Nagle ¿Se Denari, 1983) . These results led us to postulate that, in the capuchin, there may be a between-ovary communicating system via the uterine circulation which equilibrates the progesterone concentrations in the 2 ovaries.
Even though little is known about the uterine and ovarian vasculature in the capuchin monkey, there is anatomical and functional evidence compatible with the existence of such transuterine venoarterial pathway connecting both ovaries for rhesus monkeys (Riesen et al, 1970; Ginther et al, 1974) and for women (Jacobs, 1969; Mendizabal et al, 1985) . However, it is also possible that the high concentration of progesterone found in the vein draining the ovary without the corpus luteum was due to the production of progesterone by the large amounts of luteal-like tissue present in this ovary (Nagle & Denari, 1983) .
The present study was designed to investigate the origin of the progesterone secreted by the ovary not containing the corpus luteum.
Materials and Methods
Sexually mature female capuchin monkeys (Cebus apella) were used. The care, general maintenance and reproductive characteristics of these animals have been described previously (Nagle & Denari, 1982) .
The 15 monkeys were individually caged and had been carefully followed for 2-3 months before study, with daily vaginal smears to detect menstruation and to verify a cycle regularity of 18-22 days. Blood In the capuchin monkey the term ovarian vein refers, as it does in the rhesus monkey (Ginther et al., 1974) , to the vessels which drain the ovaries and enter the inferior vena cava on the right side and the renal vein on the left.
Protocol II. This study was designed to examine the ability of the ovary -CL to produce progesterone. In 4 animals, the vessels of both ovaries were clamped simultaneously and the ovaries were removed. In 3 other monkeys, only the vessels of the ovary -CL were clamped and this ovary was removed. In both groups of animals, blood samples were withdrawn from the femoral vein at 0, 1, 3, 6, 12, 18 and 24 h after surgery. Thereafter, blood was sampled every 24 h until the next onset of menses. The plasma disappearance time (f,) was estimated from the semilogarithmic plot of the decay of plasma progesterone following either bilateral or unilateral ovariectomy.
The ovaries from bilaterally ovariectomized monkeys were utilized within 15 min after surgery for short-term in-vitro analysis of progesterone production, as described by Stouffer et al. (1976 Progesterone radioimmunoassay. Blood was centrifuged within 30 min after collection and the plasma was separated and frozen at -15°C until assayed. The progesterone content of peripheral and ovarian plasma samples and culture media was determined by radioimmunoassay as described previously (Nagle et al., 1979) . Ovarian plasma samples were diluted 10 times with human male serum. For the extraction procedure, 400 µ assay buffer and 100 µ human male serum were added to 25 µ samples of plasma and culture media samples and the steroid was extracted with 5 ml petroleum ether. The extracts were brought to dryness in air, reconstituted in 2-5 ml buffer and assayed in duplicate using a specific antiserum against progesterone-3-(0-carboxymethyl)-oxime-BSA. The antiserum was used at a 1:16 800 dilution. Other progestagens (20a-hydroxy-pregn-4-en-3-one; 17,20-dihydroxypregn-4-en- A transuterine circulation communicating both ovaries has been proposed for the rhesus monkey (Riesen et al, 1970; Ginther et al, 1974) , and for women (Jacobs, 1969; Mendizabal et al, 1985) . However, unlike the capuchin, both the rhesus and the woman manifest asymmetry in the ovarian venous progesterone concentrations during the luteal phase (Lloyd et al, 1971; Resko et al, 1975) . A further difference is that in capuchin monkeys the progesterone concentration in the vein draining the ovary -CL remained several times higher than in peripheral blood after blocking blood flow from the ovary +CL, whereas in rhesus monkeys and women the steroid concentration in the vein of the ovary -CL decreases to near peripheral values after blocking (Riesen et al, 1970; Mendizabal et al, 1985) .
Our the extra-luteal production of progesterone. In the rhesus monkey, the responsiveness of the luteallike tissue to hCG decreased as the time elapsed from the removal of the corpus luteum increased (diZerega & Hodgen, 1982) .
The ability of the luteal-like cells to produce progesterone was conclusively demonstrated in our in-vitro experiments. Under similar incubation conditions, the capacity of these cells for producing progesterone was 25% of that of luteal cells from the ovary +CL. However, it is likely that the mass of the luteal-like cells distributed within the ovaries can be as much as or even exceed that of luteal cells from a single CL (Nagle et al, 1980; Nagle & Denari, 1983) and although it is difficult to assess what their relative contributions are likely to be in vivo, it does appear that, in the capuchin monkey, the luteal and luteal-like tissue work in concert to provide the extremely high concentrations of circulating progesterone. Chrousos et al. (1982) suggested that the high secretory rates and elevated plasma progesterone concentrations in New World primates could be a compensatory response to a decreased uterine progesterone receptor concentration. However, a reduction in the number of endometrial progesterone receptors was not associated with an increase in the circulating progesterone in women (Keller et al, 1979) . Nagle & Denari (1983) have reported extremely high unmetabolized progesterone in the urine of capuchin monkeys, suggesting a particular rate of peripheral metabolism and clearance of this steroid. Undoubtedly, the physiological basis for and significance of the high circulating concentrations of progesterone in Cebus and other New World monkeys are more complex and the characteristics of the transport and metabolism will have to be investigated to explain the apparent progesterone resistance in these primates.
We believe that a between-ovary communication involving a transuterine venoarterial pathway could provide the anatomical basis for a direct regulation of the life-span of the corpus luteum through the interaction of locally produced luteotrophic (i.e. chorionic gonadotrophin) and luteolytic (i.e. prostaglandin F-2a) agents (Rothchild, 1981; Hearn & Webley, 1987) . Likewise, the presence of vascular channels which permit blood from one ovary to flow to the contralateral one would constitute the way through which progesterone (Goodman & Hodgen, 1982) and other factors might act as local determinants of the pre-eminence of one ovary, resulting in single ovulations, despite the exposure of both ovaries to similar amounts of pituitary gonadotrophins.
